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Preface 



This description of the Census DIME file and interactive 
pro^rsrrimind is directed toward school administrators and their 
staff* It is not written as a technical manual for the 
corriputer analyst • In reading this documen't^ one must imagine 
that each application can be easily extended from Just a few 
schools to all facilities and students in '^he district* How-t 
ever the numeric output and maps are lar^e^^ which is why they 
could not be included* One must also ima^i^ie the ease and 
convenience of interactive programming* A f^ortable terminal 
wei^hin,^ less than thirty pounds that can t^e connected to 
any telephone was used for this analysis o'^' pupil assi^^n- 
ment alternatives* Considering the importance of sound 
decision making and the immediate availability of a maJor 
portion of the data^ the investment reouir^d to use the 
pro5^rams described here is small* 
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!♦ Decisions - Analysis of Alternatives 

Limited financial resources alonsJ with declining or shifting 
enrollment are creating serious difficulties for many school systems* 
These difficulties are exacerbated by demands for new academic and 
vocational programs that are more responsive to individual needs 
and for additional transportation to satisfy Judicial siuidelines 
for racial balance* To continue providing the essential services 
as well as to initiate these new pro^ramsy school administrators 
must ma;cimiz:e the economic efficiency of all functions* This 
situation makes it imperitive that school administrators have 
rapid access to detailed information and the ability to examine 
many possible courses of action* However^ such informational 
needs can rarely be satisfied usin^ manual procedures* 

Numerous attempts have been made to utilise computers in the 
analysis of such a problem as school bus routing* When usin^ a 
computers the problem must be translated into mathematical terms* 
This analytical description of the problem is called a model* By 
definitions these models do not contain the subjective features 
of the problem nor perhaps a number of other facets that 
are too difficult to write mathematically* As a results models 
are incomplete descriptions of the 'real' problem? however^ they 
may still prove to be extremely useful in findins^ satisfactory 
solutions* Unfortunately f many of the computer applications have 
not met expectations* Although there are numerous explanations in 
each case for this failures two factors that may have contributed 
either directly or indirectly involve the construction of a very 



lar^e data base and the delay in obtaining the computer results 
from the da^a processinsi center ♦ These problems can be mitidated 
by usinfil the Census DIME file and interactive computer processing. 

I A. The Census DIME file 

The DIME file is a collection of data describing the vehicular 
transportation network in over 250 standard metropolitan statistical 
areas* The procedures for constructing and maintaining this data 
file were developed by the U*S* Census Bureau. "DIME" is an 
acronym for Dual Independent Map Encoding which refers to the 
built-in mechanism for checking the internal consistency of the 
data. 

The DIME file is a "segment" structured data base in which each 
record represents a portion of a street segment as illustrated in 
Fifilure 1. The endpoints of each se^mentr which usually occur at 
intersections^ are called nodes. Each record contains the street 
name and address rande for the segment as well as the coordinates 
for the two nodes. Two primary uses of the DIME file result from 
this structure: sequential segment chaining and ^eo-coded address 
matching. Segment chaining enables the determination of vehicle or 
pedestrian routes as well as a method for data validation. For 
example^ the route from node 9 to 3 would include the segments linking 
nodes 9>5flf2f and 3. The address matching capability refers to the 
identification of the record in the DIME file that contains a 
specified address. Once the record is founds it is possible to 
associate the coordinate data or a segment location with the 
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Figure i: Example of DIME ^fap and Data File 
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Address Ranae 

Street Name From Node To Node Low Hiah 



Maple 1 

Maple 2 

Maple 3 

Peachtree 5 

Peachtree 6 



2 2 98 

3 100 198 

4 200 250 

6 2 70 

7 102 110 



particular address. This inf o rmation is essential for deodraphic 
display of the data or for determining the distance of the 
data item from another point on the networks 

The utilization of the DIME file offers several advantages 
which relate to the organisational interactio^is reouired to 
construct and maintain this data file* Specif ical ly t the use of 
the DIME file 

a» avoids the duplication of a travel network by 

sJovernment agencies ♦ 
b* encourages the transferability of com^^uter tools 
since many regions will have the necessary data in 
xactly the same format* 
c* relieves school systems of the obliaation for 
developing and maintaining a data base which is 
already the l^'^lislated responsibility of a local 
or regional planning adency* 
d# encourages the coordination of local and regional 
agencies in maintaining a common data base and 
transfer rind information ♦ 
e# ensures Greater accuracy in the data bases because 

of multiple a^enc^j involvement in its use* 
f* provides Graphic display car^bii ities • 

d# encourages continual reassessment of pupil assignment 
and facility management polices since the data base is 
readi ly avai labl e and up'-to-date ♦ 

h* makes it unnecessary to construct artificial dri'd 
systems to deo-code data* 
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!♦ enables the determination of actual distances between 
any two points on a pedestrian or vehicular network* 
In additionr the active support of the Census Bureau further 
improves the probability of its continued maintenance^ For 
instancef the Census Bureau has invested approximately twe?lve 
million dollars toward the development of the DIME file concept 
and is planning to spend an additional eiaht million dollar^ 
in ^preparation for the 1980 Census* Furthermorer the new 1 3w 
reQuirind a census every five years will result in an even Greater 
commitment by the Census Bureau to maintain the accuracy of existin;^ 
DIME files and expand the program into other areas* Additional 
information on the Census Bureau's program can be obtained from 
the Chief of the Geography Division in Uashindtonf D*C# 

Other types of transportation or ^eodraphic data bases such 
as traffic soner rectilinear dridf or land parcel files may also 
exist for the region* In General f these data bases do not contain 
the necessary detail nor do they allow for address inatchin«2# Thusf 
the DIME file provides more detail with Greater flexibility for 
information processing and transportation analysis than these other 
data structures « 

Although no data -ile can contain every factor that must be 
considered in the implementation of a particular school services the 
DIME file does contain sufficient information to enable the meanin^- 
ft^l analysis of al ternati ves* Furthermoref it is an existing data 
base that is comr^atible with the present address information on 
all student records and that can be improved as the situation 
dictates or when resources are available* Moreoverf the immediate 
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3vai labi litvj of this data is iffiFortant in a computer ai=^plic3t ion 
of this magnitude* The utilization of DIME not only miniaiizes 
the short-term cost and time for implementationr but also improves 
the prospects for the continued use of computer-based decision 
tool s « 

I B# Two Interactive Computer Moiels 

Interactive computing allows for a conversational approach 
to computer ijsa^e* At apr-ropriate timesf the computer can solicit 
information from the user/ provide the results of initic?! calcula- 
tionsf and give additional instructions By responding to a number 
of simple Qgestioniif a person with no speciiil trainings can use the 
computer* Conseauent ly y school administrators can work directly 
with th^ computer to evaluate the impact of alternative policies^ The 
combination timely response and the understanding that results 
from th^ direct interaction with the computer is likely to yield 
unexpected benef i ts ♦ 

Th^ nature of interactive computing enables a ■ m3ri-mi3chirie " 
approach to problem solvinsi# The models are designed to take 
maximum adv^pita^e of the basic computational capabilities of the 
computer and to provide output that focuses the user's attention 
on the critical areas reouirind human ingenuity* To provide the 
the timely response necessary for interactive computin^r the 
models must ^e somewhat limited in scope* However^ because 
of the user's involvement in the solution processf fewer math- 
ematically derived capabilities are required* In this environ- 
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TTientr the coniP»jt€?r is used tg 3ssisty not replaces the decision 
iTidker» Howeverf this does not imply that such models are less 
useful* On the contrary > it is expected th-»t the immediate 
access to information and the ability ^ ^ny alterna- 

tives will yield even Greater benefits ^ *^ txunal mathematical 

sophistication* 

The availability of information should help administrators 
in anticipating r^^oblems and in identifying their causes rather 
than their symptoms* Oftenr reouests for information remain 
unfulfilled because of insufficient time or resources* Although 
a question may not seem critical? the answer may provide the 
warning signal to the next "crisis*" Thus> there is a dreat 
potential benefit of timely information that may be difficult 
to predict* These models can be used to respond readily to 
the hypothetical Questions posed by the facility and transporta- 
tion planner* For example f 

1 * If Hope Elementary is closed r what will be the impact 
on the neighboring schools? 

2* If drade levels 1 through 3 are assigned to Forest 
Elementary and 4 through 6 to Moreland Elementaryr 
what will be the pupi 1 -teacher ratio? 

3* What will be the effect of reducing the transportation 
eligibility distance from 1*5 miles to 1 mile? 
Other problems midht involve the location of a new school 
and schedul ind the use of existing f aci 1 i ties for community 
activities such as day care and adult education programs* 

Two interactive computer models called PATH and ASSIGN will 
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be described here* The PATH program determines the shortest dis- 
tances between home and school for each PUPil while the ASSIGN 
program Generates pupil assignments based on these distances 
3s well as facility size* These models will be illustrated 
usin^ actual data from the DIME file and the 'tlanta blic 
Schools to address several problems relateo tc -upi' assign- 
ment » 
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II ♦ Pupil Transportation Reoui rements 



t 



Fiscal f eneri^yf and racial concerns have focused attention 
on the transportation service and emphasised the need for tools 
that can accurately determine tvp ticn requirements* There 

are many factors that must be si • when determining who is 

eligible for transportation* For exampler the availability of 
public transit facilitiesr personal hazardf and the capacity to 
walk may be taken into account* At this timer howeverr many states 
have established policies or laws based solely on a measure of 
distance between home and school* 

The implementation of an established distance measure is 
neither politically nor technically simple* The political 
difficulties arise from the uncertainty of a standard procedure 
for measuring these distances* For examplef the distances may be 
measured alond the route that parents would take in transporting 
their children to schoolf the route that the school bus would 
followf or the way that the child mi^ht walk* Furthermore f these 
distances may be calculated to the driveway? mailboxf or doorstep 
of the house with measurements made alon^ the curb or down the 
middle of the street* The technical difficulties are created 
by the complexity and size of the transportation network* 

The traditional approach to implementing a distance criterion 
involves the use of a measuring wheel and a detailed map or the 
superimposi tion on base maps of a circle or sauare centered at each 
school* These approaches are extremely labor intensive and usually 
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do not reflect the exact transportation network f but only indicate 
a conservative boundary around the ares containing those eli^ibile 
for transportation* In these approachesf the distance data must 
then be manually tran-^f erred to the student records* 

The implementation of a computer program for determining these 
distances helps to diminish the subjectivity in measurement and to 
eliminate the time-cc , vi t» rv f^er of data* Dist^nce<^ are 

measured on the DIME file network, from which streets considered 
hazardous to pedestrian movement have been removed* Based on a 
network of four thousand se^mentSf it is possible to determine 
distances to the homes of several hundred elementary school 
pupils in only a few seconds* Since the exact distance that a 
pupil resides from school is added to the student record rather 

han an indication of whether or not the student is elidible for 
t ransportationf it is possible to determine the effects of chan^- 
in^ the distance criterion* For examples the consequence of 
usin^ 1*3 or 1*45 miles as the technical interpretation of a 
l*i mile criterion can be evaluated* It is also possible to 
determine the impact of transporting all pupils on a particular 
block when anyone is eligible* Since the model can easily provide 
a list of names as well as count the pupils eligible for transpor- 
tationf a more politically appealing interpretaion of the trans- 
portation regulation such as the "block rule" is permitted through 
better enforcement of ridership* 

Three computer products are illustrated usind data from the 
DIME file and the PATH program: 

1» A chart showing the number of pupils residing at various 
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distances from their assisined school* 

2» A Plot of all points in the pedestrian network that are 
a specified distance from a school ♦ 

3* A map of the locations of all pupils that are at least 
a specified distance from their assigned school ♦ 
These applications provide a valuable visual description of 
a school's enrollment and attendance area# 

Table 1 illustrates the >■ i distance distributions for 
three elementary schools* The table entries indicate the number 
of PUPils that reside farther than the specified distance "s*" 
These distributions show the dedree to which the number of 
transportables is sensitive to the specified distance criterion* 
For e>camplef in reviewing the PUPil distribution for school S2r 
there are 168 pupils livinfil at a distance of at least a Quarter 
mile but only 16 residinfil at a distance of at least a half mile* 
Furthermore^ the number of pupils within a particular distance 
varies considerably for the other schools* As can be observed^ 
the percentage of pupils livinsi within one mile of their 
assigned schools ranged from 59 to 76 percent* 

Fifilure 2 illustrates the rinei of a transportation eligibility 
rule* All points on the pedestrian network that are exactly one 
mile from the particular school are shown* The irregular 
shape of this rind indicates the complexity of precisely measuring 
accessibility and the inaccuracy of estimates which are based 
only on straight line distances* A transparency of the transpor- 
tation perimeter can then be Placed over a street map* 

Fisiure 3 illustrates the location of pupils that are elidible 

17 
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Table i: Pupil Distance Dist ^'ibutions 



Schools 



s miles 


SI 


S2 


S3 


0.25 


122 


168 


207 


0.50 


93 


16 


181 


0.75 


84 


11 


139 


1 .00 


33 


0 


91 


1.25 


7 


0 


24 


1.50 


4 


0 


4 


Total 


140 


239 


211 



Percent less 

than 1 mile 76% 100% 59X 



*Each entry indicates the total numbe^ of students 
residing farther than the distance from their 

assigned school* 
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Figure 2: Transport Perimeter 




Figure 3: Display of Transpor tables 



2 I 3 

3 ^ 
3 [ 2 

3 
I 



II ( 1 
1 

1 

I 2 



A 

1 



) I 

1 

1 ) 
I 



3 I 

I 

2 I ) 
1 2 1 I 



20 



CRITEfAlDN \ .00 MILES 



for trsnsportstiorif assuming that one mile is specified 3S the 
distance criterion determining eligibility* This information is 
useful in identifying the location and size of pupil cl ers for 
estimating vehicle rec^u i remei « ts ♦ ne map i of all PUpil locations 
indicates the number of pupils residing outside the Jurisdictional 
boundaries or inside the attendance area of another school* In 
addition^ a map of students, presently assigned to a school that 
will be closed can be used to indicate visually the potential 
impact on neighboring schools* 

hany school systems already construct similar maps and numeric 
tables? thus the substance of these applications is not entirely 
unfamiliar* What may be unusual is that these maps can be produced 
with minimal expenditure of staff resources and in only seconds of 
computer time* As a results it is possible to produce many maps 
illustrating alternate distance criteria or combinations of school 
districts with less difficulty and in greater detail than it is 
Generally possible to produce manually a single map* 
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Ill* Facility S z^- r ' il Assignment 

Provision of effective educational opportunities involves 
consideration of both the accessibility to schools and the proper 
utilization of academic resources* Continual changes in the 
characteristics of the student population due to midrationy 
ifTifTii^rationr and academic progress reauire a freauent reevaluation 
of the transportation policies and facility planning alternatives* 
Maximizing the utilisation and accessiblity to all schools increases 
not only the efficient use of the facilities^ but also the 
educational benefits associated with a school of a specified size* 

Facility Planning and PUPil transportation are directly related 
to PUPil assignment* One aspect of facility planning considers the 
number of facilities and their capacities while PUPil transportation 
considers the distance that PUPils reside from their assigned school* 
Minimizing the distances that pupils walk or ride to school allows 
more time for classroom activities as well as increases the other 
benefits derived from the close proximity to a school* Assignment 
of all PUPils to their closest school may be prevented^ however? by 
limitations on school capacities* 

Many factors must be considered before stating the desired 
enrollment since there is flexibility in the number of pupils 
that could or should be assigned to a particular school* Durind 
periods of Growth? some schools can temporarily accommodate a 
larder than normal enrollment until additional facilities are 
available* When the student population is declining? there may 

22 

16 



be 3 limit on tl rriiriinium number of PUPils that should be 
assigned to Justify certain educational pro^iams and the opera- 
tion of the facility itself^ Furthermorer it is necessary to 
maintain the unity of certain stud^?nt Groups* For exampler all 
students living on the same block mi^ht be considered as an 
indivisible droup^ This will help to prevent the disruption of 
families and neighborhoods* 

School districts are formed by the assignment of pupils or 
PUFil Groups to one of. the facilities* Uhen pupils are assigned 
to their closest facilityr total pupil transportation is mini- 
mised and compact attendance areas are formed* The attributes 
of compactness and minimal transportation are considered to b© 
favorable characteristics for an assignment plan* Howeverr 
■closest facility assignment" may produce attendance areas 
that vary considerably in population density^ although not 
necessarily in spatial area* Havini^ much larger enrollments 
in some schools may br^ both educationally and organisationally 
unacceptable • 

Uhen it is undesirable or impossible to assign all pupils to 
their closest schools a General assignment policy must be adopted* 
One way of statin^ this policy is in terms of an objective that is 
subject to facility capacity limitations* Three alternate assign- 
ment rules are presently included in the model* 

1* minimise the average travel distance of all pupilsr 

2* minimize the average distance of all pupils who are 
eligible for transportat ionr or 

3* minimise the number of PUPils elidible for transportation* 

23 
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The pupil sssidnments resulting froffi the implementation of each 
objective may be very different depending on facility location 
and sizer pupil locationr and the specified transportation 
eligibility distance ♦ 

The model assigns pupils simultaneously to all schools 
so that the selected assignment rule is optimised* The computer 
program actually completes the task of assidnind PUPil droups 
to one of the schools rather than delineating attendance areas* 
Cons>eauently ^ this model can be used to Generate assislnments 
according to other measures not related to spatial comp<ictness 
such as student preferences for certain acadomic or vocational 
programs* Howeverr it is possible to draw attendance bound- 
aries by encircling the locations of students assislned to 
each of the schools* In addition to determininsl and mapping 
PUPil assidnmentf the program calculates the number of PUPils 
elidilbe for transportation and indicates the number assigned 
to either their closest or second closest schools* 

Figure 4 illustrates an abbreviated output describing the 
assignment of 1083 pupils to each of four schools* On the map? 
an "S* indicates a school location while a number indicates 
the relative location of a PUPil Slroup* Figure 5 is a three 
dimensional projection showing the considerable variation in 
the density of the student population* In referring back 
to Figure Ar all students are actually assigned to their 
closest facilities when considering the approved pedestrian routes 
althou«5h the attendance areas do not appear to be compact* The 
circle outlines an area that is bisected by a railroad track so 
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SCHOOL ATTENHANCt AREAS 



SCHOOL 43720- 1 

CAF ACl rr « 750 
ASSIliMLH " 190 

Ul ILIZAriON = ,25 

SCHOOL 43745- 2 

CAPACITY = 894 
AS51GNt-:ii = 137 

UTILIZATION = ,15 

SCHOOL 43750- 3 

CAPACITY = 420 
ASSIGNKH = 348 

UTILIZATION = .83 

£..:H00L 44330- 4 

CAPACITY = 546 
ASSIGNEli = 408 

UTILlZATlOi'i = .75 

OVtr<Ai L STATISTICS 

CAPACITY 2618 
ASSIGNED = 1083 
HAX UriL. .83 

ASSIGNMENT OP PUPILS 
CLOSEST 10B3 Sb'CONH 



AV/G IHSTANCC = 
MAX DISTANCE = 
TKAMSPOKTADLE 



MG DISTANCE = 
MAX DISTANCE = 
TRANSPOKTADLE 



AV/G DISTANCE = 
MAX DISTANCE = 
Tfs'ANSPORTADLE 



AV/G DISTANCE = 
MAX DISTANCE = 
TRANSPOKTADLE 



AV/G DISTANCE = 
MAX DISTANCE = 
TRANSPORTABLE 



CLOSEST 



.27 
1 . 15 

0 



• 39 

S59 

a 



,40 



,73 
3,43 
51 



.50 
3 , 

01 



PUPILS LESS THAN 

*50 1,00 1.50 2,<)0 2,50 3,00 MILES 
780 194 32 32 22 23 
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SCALE 
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Figure 5: Abbreviated Output of the ASSIGN Model 
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PUPIL DISTRiaUTIOM 



Figure 6* Contour Map of Pupil Locations 
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that the straifilht line distance is a poor measure of accessibility* 
The sophistication of this modelinfil effort is critical in such 
ci rcumstances ♦ This type of output can be displayed on any 
computer terminal ♦ In addition^ a complete listinsi of pupils 
and their assigned schools can be obtained* 

Table 2 shows the summary descriptors for the assignments 
associated with each assignment rule and three transportation 
elifiliblity criteria* The first row describes the characteristics 
of an assignment when all four facilities are unlimited in size* 
*In comparison to the other assiiSnments f this solution is superior 
with redard to both the distance and "closest facility" measures 
but may be unsatisfactory because of the wide rande in the size 
of the school enrollments* Nevertheless f this solution does 
provide a "base line" for Juddin^ the other assignment plans* 
As illustrated in Fifilure 6? a sindle objective does not produce 
assisinments that dominate the other solutions in every respect* 
1* Objective 1 is likely to yield superior (minimum) 

average and maximum distance measures f and therefore f 

more compact attendance areas * 
2* Objective 2 is likely to have more pupils assigned to 

either their closest or second closest schools* 
3* Objective 3 will yield the smallest number of 

t ran spor tables * 
In specific situations? an assiiSnment may violate these 
Guidelines because of the requirement to preserve the 
unity of the pupil Groups* 

The ASSIGN model considers only facility capacities and pupil 
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Table 21 Trsnsportstion and Pupil Assidriment 



A* Trsnsportsbi 1 ity Criterion Eausls 0*75 Miles 



School 


Assidnment 


Distance • 


Assidnnierit 


T 


Capacities 


Objective 




C 


S 




1083 


1 


0.50 3.43 


1083 


0 


166 


270 


1 


0.57 3.57 


810 


183 


232 


270 


2 


0.59 4.12 


770 


262 


167 


270 


3 


0.58 4.19 


819 


192 


166 



B* Transportability Criterion Eoudls 1»0 Miles 



School 


Assignment 


Distance 


Assignment 


T 


Capacities 


Objective 


Avd Max 


C 


S 




1083 


1 


0.50 3.43 


1083 


0 


109 


270 


1 


0.57 3.57 


810 


183 


151 


270 


2 


0.58 4.12 


793 


214 


109 


270 


3 


0.58 4.19 


806 


183 


109 



C* Transportability Criterion Eauals 1 ♦ 45 Miles 



School Assignment Distance Assignment T 

Capacities Objective Avd Max C S 



1083 


1 


0.50 


3.43 


1083 


0 


109 


270 


1 


0.57 


3.57 


810 


183 


87 


270 




0.60 


3.43 


803 


172 


81 


270 


3 


0.56 


3.57 


831 


186 


81 



Key : 

Objective 1 ~ Minimize average distance 

Objective 2 - Minimize average distance of transportables 
Objective 3 - Minimize transportables 
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Figure 6: Compsrison of Alternstive Objectives 



Average Maximum Closest Transport- 

Distance Distance Facility ables 




Objectives 



3 




Key: 

Objective It Minimize average distance 

Objective 2: Minimize average distance of t rsnsportables 

Objective 3: Minimize the t ransportables 
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distances* Howeverf there is considerable flexibility in usinsi the 
model to evaluate a variety of policy alternatives that can be 
taken into account throusih data pre-processinsi* For exampler 
existinsl computer proslrams can be used to construct temporary 
data files for pupils in trades 1 throusih 6 and 7 throusih 9» The 
ASSIGN model can then be applied to these separate portions of 
the orisiinal data base very efficiently. As another exampler the 
partitioninsi of the DIME file can be used to prohibit assign- 
ments that mislht reouire pupils to cross railroad tracksf bridsiesf 
or busy hislhways* This is accomplished without the addition of 
data and its related maintenance problems* Partitioninsi the 
data base so that only the essential information is used in the 
model not only improves the computational efficiency of the 
prosiram but also prevents certain types of errors from affectinsi 
the solution* 
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IV# Schools and Declining Enrollfnent 

School size affects the academic and social environments 
the extent of PUPil transportations and the cost of maintenance 
and operation* The capability of a facility to continue serving 
a particular population may be important because schools are 
often monuments to civic and national leaders ♦ Furthermore f 
it can be very costly to close a facility for one or two years 
and then reopen it* Selecting stable facility locations is 
complicated by the dynamics of neighborhood evolution and 
regional mobil ity ♦ 

To illustrate the complementary nature of decisions 
re^ardind facility location and sizes a situation that has 
resulted from declining enrollment is investigated* Four 
schools with a total capacity of 2618 pupils have an 
enrollment of only 1083# The utilization of these schools 
ranges from 15 to 83 percent of capacity^ ConsideriniS 
only the present student populations it is possible to close 
any of the four schools and still have sufficient capacity^ 

In order to evaluate the potential impact of closiniS a 
schools a number of facility configurations is investigated^ 
Locations were selected which minimised PUPil transportation 
while balancing school enrollment* Four configurations are 
identifieds representing two to five facilities* Thens for 
each one of these configurations s a school is removed from 
consideration* After adjusting school sizes to reflect the 
smaller number of facilitiess new PUPil assii^nments are 
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determined* This elimination process is followed for each 
school in a particular configuration* 

The impact of closing a school should reflect the effect 
on all the descriptors of an assignment plan* The following 
eoua^ ion is used to summarise the chande in these descriptors? 

I = C C + S - 100(M+A) - T3/5 

where I = impact of a school closindf 

C = number of pupils assigned to their closest facilityr 

S = number of pupi Is assigned to thei r second closest 
f acilityf 

h = maximum distance f 

A = average distancer and 

T = number of transportable© • 
Increases in the values of the "closest facility" measures C and 
S indicate an improvement while larder values of the remaining 
parameters lead to a worsening of the situation* Table 3 contains 
the results of these calculations for each configuration* To 
reflect the uncertainty of which facility may be closedf the 
effects of closing all of the schools in a particular configura- 
tion are averaged* 

This experiment indicates the variability of the impact 
of closing 3 school* With regard to the configuration of 
four schoolsf the impact of a school closing actually resulted 
in an improvement because more pupils were assigned to either 
their closest or second closest school* At firstf it may seem 
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Table 3: Impact of Facility Closind 



A# Five-Facility Conf iduration Reduced to Four Facilities 

School Rande in Distance Assignment T Impact 



Removed 


Assignment 




Max 


C 


S 






1 


248-252 


0.64 


2.76 


825 


133 


58 


-5.8 


2 


250-254 


0.65 


2.76 


822 


104 


56 


-12.0 


3 


250-254 


0.67 


3.55 


849 


125 


79 


-23.2 


4 


247-257 


0.60 


3.47 


888 


116 


71 


-12.6 


5 


245-261 


0.68 


3.20 


738 


172 


65 


-26.4 


0 


159-218 


0.51 


2.76 


949 


23 


56 





Average impact = -16 
B» Four-Facility Configuration reduced to Three Facilities 



School Rsnde in Distance Assignment T Impact 

Removed Assignment Avd Max C S 



1 


357-365 


0.69 


3.19 


869 


192 


73 


8.2 




359-363 


0.77 


3.19 


927 


146 


74 


8.8 


3 


360-362 


0.76 


3.76 


934 


133 


100 


-8.8 


4 


361-361 


0.70 


3.71 


851 


«L jC^ \J 


87 


-2.6 


0 


214-272 


0.62 


3.19 


821 


191 


72 





Average impact = +1*A 



C* Three-Facility Configuration Reduce to Two Facilities 



School Rande in Distance Assignment T Impact 

Removed Assignment Avd Ma:< C S 



1 


502-506 


0.90 


3.88 


915 


93 


99 


-19.4 


2 


501-507 


0.79 


3.57 


938 


70 


82 


-7.6 


3 


501-507 


0.98 


4.25 


924 


84 


247 


-58.0 


0 


287-362 


0.64 


3.40 


988 


20 


76 





Average impact = -28*3 

Key: 

C = number of pupi Is assigned to thei r closest school 

S = number of PUPils assigned to their second closest school 

T = number of t ransportables 
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impossible that there can ever be an improvement in the 
assignment measures as a result of closing a schools This 
situation can arise when a school is seriously misplaced 
with respect to the present student population* While 
positive impact values may not occur oftenr it is important 
to note that closing certain schools in each of the config- 
urations has a far less severe effect than closing other facilities* 
For examples when the three-facility configuration is reduced^ 
the impact ranged from -7*6 to s low -SS^O* This limited 
evidence also sua^ests that the possible impact of closing a 
school may be Greatest when the total number of facilities is 
smallest* 

While these observations may be obviousf confirmation is 
achieved at minimal cost* Furthermorer these measures provide 
Quantitative descriptions of tiie relative impact of each 
alternative that can be used alona with other subjective 
considerations . 
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V. Summary 

DIME can be used 3S the central component for 3 sleo- 
iSrsphically based management information system. It provides 
the mechanism for the spatial display of data and for 
determining accessibility on either a vehicular or pedestrian 
network. In addition^ this system can be extended to include 
other information available from the Census Bureau which 
could be used for a variety of socio-economic studies such 
as to project student population chaniSes at the block level 
and to analyze those areas most affected by the local 
school taxinsl scheme. 

The Quality of decisions is often based on the availability 
of information. There is a critical need for timelyf accurate 
data by all school administrators and support personnel for plan- 
nin^ and manaslement. Moreover f lack of Growth in the student 
population and limited fiscal resources further increase the 
importance of prudent decision makiniS. The use of interactive 
terminaisr which can be connected to the computer anywhere 
there is a telephone^ provides the necessary accessibility 
to the display and analytical tools described herein. 

Public sentiment toward educational and administrative 
accountability makes it necessary that more attention be placed 
on the cl ear presentation of the reasons for rea chins! a pa rtic- 
ular decision. The tradeoffs amonsi the manyy often conf 1 ict iniS f 
educ^ ional sloals must be explained. Both the visual display of 
data as well as demonstrations usinsi computer models can be 
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inv3lu3ble in communicat ind the complexity of a diven problem* 
Furthermoref interactive computing can also be used to allow 
the direct involvement of citizens in the planning process* 
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